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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an extremely 
useful high heat dissipation insulating substrate in which 
solder crack resistance is realized while keeping high 
heat dissipation, and a module using it. 
SOLUTION: Related to a metal base substrate provided 
by laminating an insulating layer on a metal plate, and 
further putting a conductor circuit on the insulating layer, 
the insulating layer is a high heat dissipation insulating 
layer of a heat conductivity not lower than 3.0 W/mK. 
Further, tensile storage modulus of the insulating layer at 
398 K is 1000 MPa or lower. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a metal plate top -- an insulating layer -- a laminating -- carrying out -- this insulating-layer 
top -- a conductor - the high **** insulating substrate characterized by for said insulating layer being a 
high heat dissipation nature insulating layer which has the thermal conductivity of 3.0 or more W/mK, 
and moreover the tension storage modulus in 398K of said insulating layer being 1000 or less MPas in 
the metal base substrate which comes to prepare a circuit. 

[Claim 2] The high heat dissipation nature insulating substrate according to claim 1 which the inorganic 
filler contains 80% of the weight or more in the insulating layer. 

[Claim 3] The high heat dissipation nature insulating substrate according to claim 1 or 2 whose 
insulating layer is thermosetting resin. 

[Claim 4] The module characterized by coming to use the high heat dissipation nature insulating 
substrate of a publication for claim 1 thru/or any 1 term of 3. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention -- a metal plate top an insulating layer -- a laminating -- 
carrying out - this insulating-layer top -- a conductor -- it is related with the module using the high heat 
dissipation nature insulating substrate and this which are excellent in a heat dissipation property and 
pewter-proof crack nature especially about the metal base substrate which comes to prepare a circuit. 
[0002] 

[Description of the Prior Art] the conductor which installs conventionally the insulating layer which 
consists of ceramics etc. on metal plates, such as aluminum, as the circuit board which mounts various 
electronic parts, and consists of conductive foil, such as copper foil, on this insulating layer - the metal 
base substrate which comes to prepare a circuit is used. 

[0003] In the circuit board, such a metal base substrate is used because to radiate suitably a lot of heat 
generated from such high febrility electronic parts since many of electronic parts are high febrility is 
needed. 

[0004] Moreover, if it is in the module in the electronic equipment for mount etc., it is necessary to 
consider as the hollow package structure which does not have resin mold for its miniaturization and 
space-saving-izing but, the electronic equipment concerned is installed in an engine room in many cases, 
and with such hollow package structure, since the circuit board will be exposed to the bottom of the 
severe condition of a direct temperature change, the circuit board which is excellent in a heat dissipation 
property is needed. 

[0005] For this reason, recently, in order to raise further the heat dissipation property of said metal base 
substrate The high heat dissipation nature insulating layer which made the binder which consists of a 
resin constituent high-fill up with the inorganic filler (inorganic bulking agent) which has high 
temperature conductivity as an insulating layer installed on a metal plate is developed. Since it excels 
also in workability compared with the insulating layer using the conventional ceramics, the metal base 
substrate of the configuration using current and such a high heat dissipation nature insulating layer is in 
use. 

[0006] in addition, the conductor usually prepared in the metal base substrate concerned through the 
pewter if it was in such a metal base substrate when various electronic parts were mounted - a circuit 
and various electronic parts are joined and fixed. 

[0007] However, when the repeat of an intense temperature change is received in an actual operating 
environment since the difference of this coefficient of thermal expansion becomes remarkably large if 
the difference of the coefficient of thermal expansion of the metal plate and electronic parts in a metal 
base substrate is large, and it is when a ceramic chip is used especially as electronic parts, cracks, such 
as a crack and a deficit, may occur in the pewter part which joins electronic parts and is fixed, or its 
near. 

[0008] Consequently, the conduction path of heat is intercepted, it becomes inadequate radiating heat 
from electronic parts, the temperature rise and heat deterioration of electronic parts are caused, and the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/2/2007 



JP,2003-229508,A [DETAILED DESCRIPTION] 



Page 2 of 6 



problem of the property fall of electronic parts, such as a halt of a function and a fall of electric 
dependability, arises. 

[0009] in order to solve this problem - invention given in JP,2000-151048,A - a metal plate top - an 
insulating layer - minding - conductive foil - laying - etching -- a conductor -- the metal base circuit 
board which is a metal base substrate which comes to form a circuit, and provided the technical means 
with which the product of the Young's modulus in 300K of said insulating layer and coefficient of 
thermal expansion is characterized by or more 2x102 being 2x106 or less Pa/K is indicated. 
[0010] That is, invention given in JP,2000-151048,A is completed based on the knowledge that the 
metal base circuit board which is excellent in pewter-proof crack nature can be obtained, by attaining 
low-fever expansion coefficient-ization with low Young's modulus-ization of an insulating layer, and 
using the resin constituent which controlled the product of Young's modulus and coefficient of thermal 
expansion especially as a unit insulating layer. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, as described above, in order to raise further the 
heat dissipation property of said metal base substrate recently There are many for which the high heat 
dissipation nature insulating layer which made the binder which consists of a resin constituent high-fill 
up with the inorganic bulking agent which has high temperature conductivity as an insulating layer 
installed on a metal plate is used. If it is when especially thermal conductivity attains the high heat 
dissipation nature of 3.0 or more W/mK, generally it is that the fill of an inorganic bulking agent is 
needed in most cases 80% of the weight or more. 

[0012] Although can convert this fill (% of the weight) and it cannot be measured with volume % in 
here since each specific gravity of an inorganic bulking agent differs, generally in addition, generally If 
it is when an inorganic bulking agent with low thermal conductivity is used more than 65 volume %, if it 
is when an inorganic bulking agent with high thermal conductivity is used and does not consider as the 
fill of the inorganic bulking agent more than 80 volume %, it becomes difficult for thermal conductivity 
to attain the high heat dissipation nature of 3.0 or more W/mK. 

[0013] And in the insulating layer made to high-fill up with an inorganic bulking agent in this way, 
although a coefficient of thermal expansion becomes small according to the effectiveness of an 
inorganic bulking agent, since an elastic modulus becomes large in inverse proportion to it, the problem 
that the product of Young's modulus and coefficient of thermal expansion cannot be simply made small 
occurs. 

[0014] For this reason, if it is as a practical question when you make it high-filled up with an inorganic 
bulking agent in order that thermal conductivity may attain the high heat dissipation nature of 3.0 or 
more W/mK although said JP,2001-151048,A and [0016] have a publication that 50 in resin constituent 
- 80 volume % is desirable about the addition of an inorganic bulking agent, it becomes difficult to 
control the product of Young's modulus and coefficient of thermal expansion. 
[0015] Therefore, if it is when being filled up with an inorganic bulking agent, in order that thermal 
conductivity may attain the high heat dissipation nature of 3.0 or more W/mK in invention given in 
JP,2001-151048,A, a thermally conductive high inorganic bulking agent is limited and chosen, and de 
facto limit that the fill of an inorganic bulking agent must be lessened as much as possible arises. 
[0016] this invention person used to come to complete this invention at last, as a result of inquiring 
wholeheartedly and having repeated much prototypes and a trial, in order to solve such a technical 
technical problem. 

[0017] The high heat dissipation nature insulating substrate concerning this invention completed through 
such circumstances If it is when it is the high heat dissipation nature insulating layer in which an 
insulating layer has the thermal conductivity of 3.0 or more W/mK in a metal base substrate In view of 
the ability not to make small simply the product of Young's modulus and coefficient of thermal 
expansion, by setting the tension storage modulus of the insulating layer of 398K to 1000 or less MPas 
rather than it It is completed based on knowledge that it can become the very small high heat dissipation 
nature insulating substrate of the incidence rate of a pewter crack, holding high heat dissipation nature. 
[0018] In the metal base substrate which comes to prepare a circuit namely, this invention - a metal 
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plate top -- an insulating layer -- a laminating - carrying out -- this insulating-layer top - a conductor - 
said insulating layer When it is the high heat dissipation nature insulating layer which has the thermal 
conductivity of 3.0 or more W/mK and the tension storage modulus in 398K of said insulating layer 
moreover makes it 1000 or less MPas, where high heat dissipation nature is held The purpose of offering 
the very useful high heat dissipation nature insulating substrate which can realize pewter-proof crack 
nature is carried out. 
[0019] 

[Means for Solving the Problem] As described above, a pewter crack percent defective finds out 
becoming small remarkably by using the resin constituent layer whose this invention is the high heat 
dissipation nature insulating substrate which used the insulating layer of the high heat dissipation nature 
which has the thermal conductivity of 3.0 or more W/mK and whose tension storage modulus in 398K is 
1000 or less MPas as this insulating layer, and it is completed. Hereafter, this invention is explained to a 
detail. 

[0020] although it is not limited especially if the resin which constitutes an insulating layer is resin 
excellent in thermal resistance and electric dependability, and well-known synthetic resin can be suitably 
used in the high heat dissipation nature insulating substrate of this invention - especially - the point of 
thermal resistance or dimensional stability to thermosetting resin - desirable - concrete - for example, 
an epoxy resin, a CTBN modified epoxy resin, an imide modified epoxy resin, and NBR rubber - at 
least one or more sorts of thermosetting resin chosen from a mixture, silicone resin, or urethane resin is 
desirable. 

[0021] moreover, as an inorganic filler used in order to be blended with these resin and to raise the 
thermal conductivity of an insulating layer It is not what will be limited especially if electric insulation 
is a good minerals solid-state made from a nonmetal. Specifically For example, at least one or more 
sorts chosen from an oxide, carbide, a metaled nitride, or a metaled carbonate etc. can be chosen 
suitably, and can be used, and, as for the configuration, it is desirable independent or to use together and 
to use a thing [ being spherical (granular) ] from Men of restoration nature. 

[0022] In addition, especially as said metal, although the metal chosen from B, aluminum, Be, V, Fe, Y, 
Co, Cu, nickel, Si, Sn, Ti, Cr, Ce, Zr, calcium, Ta, Nb, etc. can be mentioned if it says by the symbol of 
element, specifically [ although not restricted ] Especially from a viewpoint of being come to hand 
cheaply [ the thing in which high restoration by the spherical particle is possible (closest packing) ], and 
easily by the alumina which is the oxide of aluminum especially, it is desirable and the boron nitride 
which is the nitride of boron has an especially desirable dielectric constant in a low point. 
[0023] And the insulating layer in the high heat dissipation nature insulating substrate of this invention 
blends said inorganic bulking agent with said resin, and makes the thermal conductivity of an insulating 
layer come to improve so that it may become the thermal conductivity of 3.0 or more W/mK. 
[0024] Here, although it should be suitably chosen by the fill of the inorganic bulking agent in the case 
of making the thermal conductivity of an insulating layer into 3.0 or more W/mK according to each 
thermal conductivity of a constituent since it changes with the thermal conductivity which the resin used 
and an inorganic bulking agent have, generally it is desirable to make the fill of an inorganic bulking 
agent into 80% of the weight or more of the whole insulating layer. 

[0025] It is because it may become difficult to make the thermal conductivity of an insulating layer into 
3.0 or more W/mK, so it is not desirable as this reason when a thermally conductive low inorganic 
bulking agent is used if the fill of an inorganic bulking agent is made into less than 80% of the weight of 
the whole insulating layer. 

[0026] Moreover, as this insulating layer thickness, especially if a desired heat dissipation property is 
satisfied, it is not limited, but if it is generally when 10 micrometers - 500 micrometers are desirable and 
it uses as the circuit board for hollow modules further in consideration of productivity, a heat dissipation 
property, etc., in consideration of the heat leakage nature under the environment on actual use, 10 
micrometers - 250 micrometers are more desirable. 

[0027] And although it has the biggest description at the point which this invention chooses said 
inorganic bulking agent as said resin suitably, blends it with it, makes the thermal conductivity of a final 
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insulating layer 3.0 or more W/mK, and moreover sets the tension storage modulus in 398K of said 
insulating layer to 1000 or less MPas As a means to measure the thermal conductivity of said insulating 
layer, it can measure using well-known thermal conductivity measuring apparatus etc., for example, and, 
on the other hand, can measure as a means to measure the tension storage modulus of said insulating 
layer, using a well-known dynamic viscoelasticity measuring instrument etc., for example. 
[0028] In this invention, it is the value which the rate of thermal conductivity produced the 2.0mm 
thickness xphi50mm insulating layer (block) with said resin constituent, and was measured using 
thermal conductivity measuring apparatus ( TCA[ by the HOROME trick company ] 200 LT-A), and the 
tension storage modulus in 398K is the value which measured the insulating layer using the dynamic 
viscoelasticity measuring instrument ( DMS6100 by the SEIKO electronic industry company) under 
10Hz of test frequencies, and programming-rate the conditions for /of 1 degree C. 

[0029] the high heat dissipation nature insulating substrate of this invention - said insulating-layer top - 
a conductor - the thing which comes to prepare a circuit — it is ~ the conductor concerned - as a 
metallic foil which constitutes a circuit Although it is not limited especially if it is the metal which has 
good electrical conductivity, generally It is desirable to use the alloy which consists of two or more sorts 
which can use suitably copper, aluminum, nickel, iron, gold, silver, tin, a bismuth, molybdenum, or 
titanium, and were chosen from these metals. 

[0030] In this invention, although not limited especially as thickness of said metallic foil, when 
performing pattern NINGU by etching, it is desirable to consider as the range of 8-300 micrometers. In 
addition, since electric resistance becomes it high that the thickness of a metallic foil is less than 8 
micrometers and a necessary electrical property is not acquired, it is not desirable. 
[0031] Moreover, although the good well-known metallic material of heat dissipation nature can be 
chosen suitably and can be used as a metal substrate used for the high heat dissipation nature insulating- 
layer substrate of this invention, generally aluminum, iron, copper, and these alloys can be used. 
[0032] In this invention, although it is not limited as thickness of said metal substrate especially if a 
desired heat dissipation property is satisfied, generally it is desirable to consider as the thickness of 
0.5mm - about 5.0mm in consideration of productivity, a heat dissipation property, etc. 
[0033] in addition, the high heat dissipation nature insulating substrate of this invention - setting ~ an 
insulating-layer top ~ a conductor — as an approach of preparing a circuit The well-known approach can 
be used suitably conventionally. Specifically The insulating material which filled up said resin with said 
inorganic bulking agent for example, on said metal substrate and/or said metallic foil After there being 
nothing much more and carrying out two or more layer laminating, an insulating material is stiffened by 
heat-treatment etc. means, such as etching, - using -- a conductor - after forming the circuit or making 
said metal substrate and metallic foil rival through the sheet which consists of an insulating material 
beforehand — means, such as etching, - using — a conductor — the approach of forming a circuit etc. is 
employable. 

[0034] By the way, in this invention, the thickness of said metallic foil exceeds 300 micrometers, and 
when a conductor with difficult etching is required, what pierced in the shape of a pattern and was 
processed may be pasted up using the resin of this invention. 

[0035] The module concerning this invention is formed using the high heat dissipation nature insulating 
substrate of said this invention, and when the repeat of an intense temperature change is received, even 
if it is, as a result of being able to prevent that cracks, such as a crack and a deficit, occur in the pewter 
part which joins electronic parts and is fixed, or its near, it turns into a high module with remarkable 
electric dependability. 
[0036] 

[Embodiment of the Invention] Although the example of the high heat dissipation nature insulating 
substrate which whose purpose and configuration of this invention are as above, and starts subsequently 
to this invention is explained in full detail, this invention is not limited to this example. 
[0037] 80 micrometers of NBR content epoxy resins which contain the spherical alumina as an 
insulating material 90% of the weight were applied to copper foil with an example 1 thickness of 70 
micrometers, and heat adhesion was further carried out with the aluminum plate with a thickness of 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/2/2007 



JP,2003-229508,A [DETAILED DESCRIPTION] 



Page 5 of 6 



2.0mm. This adhesion was performed under the condition of adhesive pressure force 5.9MPa for the 
temperature of 180 degrees C, and adhesion time amount 2 hours. 

[0038] next, a predetermined conductor - the high heat dissipation nature insulating substrate of this 
invention was obtained by forming a circuit (chip resistor pad) in a copper foil part by etching. 
[0039] The insulating layer of an example 1 was obtained by carrying out etching removal of copper foil 
and the aluminum plate, respectively from the high heat dissipation nature insulating substrate produced 
as mentioned above. 

[0040] In the insulating layer in this example 1, that thermal conductivity was 3.9 W/mK, and the 
tension storage moduli in 398K were 350MPa(s). 

[0041] The high heat dissipation nature insulating substrate of this invention was obtained like the 
example 1 except having used the imide modified epoxy resin which contains an un-spherical alumina 
86% of the weight as example 2 insulating material. 

[0042] Moreover, the insulating layer of an example 2 was obtained like the example 1. In the insulating 
layer in this example 2, that thermal conductivity was 3.2 W/mK, and the tension storage moduli in 
398K were 655MPa(s). 

[0043] The insulating substrate concerning the example of a comparison was obtained like the example 
1 except having used the bisphenol A mold epoxy resin which contains an un-spherical alumina 86% of 
the weight as an example insulating material of a comparison. 

[0044] Moreover, the insulating layer of the example of a comparison was obtained like the example 1. 
In the insulating layer in this example of a comparison, that thermal conductivity was 3.5 W/mK, and 
the tension storage moduli in 398K were 7000MPa(s). 

[0045] In addition, the tension storage modulus in 398K was measured using the dynamic viscoelasticity 
measuring instrument ( DMS6100 by the SEIKO electronic industry company) under 10Hz of test 
frequencies, and programming-rate the conditions for /of 1 degree C. 

[0046] Moreover, the rate of thermal conductivity is the value which produced the abbreviation 2.0mm 
thickness xphi50mm insulating layer (block) with said resin constituent, and was measured using 
thermal conductivity measuring apparatus ( TCA[ by the HOROME trick company ] 200 LT-A). 
[0047] Next, on the metallic circuit plate which prepared the chip resistor mounting pad in the high heat 
dissipation nature insulating substrate of an example 1 and an example 2, and the insulating substrate of 
the example of a comparison, the Pb-Sn eutectic pewter was used, it mounted ten chip resistors (chip 
size 5.0mmx2.5mm, 3.2mmx2.5mm, and 2.1mmx2.5mm) at a time, respectively, and the chip resistor 
mounting substrate using the insulating substrate of an example 1-2 and the example of a comparison 
was created, respectively. 

[0048] Hereafter, the structure of each of said chip resistor mounting substrate is explained in more 
detail based on dra win g 1 . Draw ing I is the type section Fig. of the chip resistor mounting substrate 1 
formed using the insulating substrate of the aforementioned example 1-2 or the example of a 
comparison. This chip resistor mounting substrate 1 It consists of said each insulating substrate 2 and a 
chip resistor 4 joined and fixed by minding the soldered joint section 3 on each of this insulating 
substrate 2, and said each insulating substrate 2 makes an insulating layer 6 intervene on the aluminum 
plate 5, and consists of a laminating and a pasted-up metallic foil (conductor circuit) 7. Therefore, in this 
case, on the metallic foil (conductor circuit) 7 in said each insulating substrate 2, said chip resistor 4 
minds the soldered joint section 3, and is being joined and fixed. 

[0049] The heat shock trial of the count of predetermined was performed for said each chip resistor 
mounting substrate under the gaseous-phase conditions for 1 cycle - 40 degree-Cx30 minutes - +125- 
degree-Cx 30 minutes, and the existence of the crack of a soldered joint part was observed with the 
microscope. The result is shown in Table 1. 
[0050] 
[Table 1] 
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[0051] In addition, the product of the Young's modulus and the coefficient of thermal expansion in 300K 
in the high heat dissipation nature insulating substrate of an example 1-2 and the insulating substrate of 
the example of a comparison to add In the example 1, it is 2.4x106 Pa/K, and is 2.8x105 Pa/K in the 
example 2. If it is when it is 2.3x105 Pa/K and thermal conductivity uses the insulating layer of 3.0 or 
more W/mK by this in the example of a comparison Even if it controlled the product of Young's 
modulus and a coefficient of thermal expansion to 2x102 or more Pa/K [ 2x106 or less ], it was checked 
from the result with Table 1 that there are not pewter-proof crack nature and functionality. 
[0052] 

[Effect of the Invention] In the metal base substrate which comes to prepare a circuit this invention ~ 
setting - a metal plate top - an insulating layer - a laminating - carrying out - this insulating-layer top 
- a conductor - said insulating layer When it is the high heat dissipation nature insulating layer which 
has the thermal conductivity of 3.0 or more W/mK and the tension storage modulus in 398K of said 
insulating layer is moreover constituted by 1000 or less MPas When a substrate with the high-reliability 
which pewter crack nature cannot generate easily under the remarkable conditions of a temperature 
change can be obtained, it can become the substrate of high heat dissipation nature. 
[0053] namely, a metal plate top - an insulating layer - a laminating - carrying out ~ this insulating- 
layer top - a conductor ~ in the metal base substrate which comes to prepare a circuit, it is the high heat 
dissipation nature insulating layer in which said insulating layer has the thermal conductivity of 3.0 or 
more W/mK, and the incidence rate of a pewter crack discovers effectiveness, such as becoming very 
small, holding high heat dissipation nature by moreover setting the tension storage modulus in 398K of 
said insulating layer to 1000 or less MPas. 

[0054] Moreover, in the high heat dissipation nature insulating substrate concerning this invention, in a 
metal base substrate, if it is when it is the high heat dissipation nature insulating layer in which an 
insulating layer has the thermal conductivity of 3.0 or more W/mK, the effectiveness that the problem 
that the product of Young's modulus and coefficient of thermal expansion cannot be simply made small 
is also suitably solvable etc. also does so. 

[0055] Furthermore, even if the module of this invention receives the repeat of an intense temperature 
change coming [ the high heat dissipation nature insulating substrate of said this invention ] to use, it can 
prevent that cracks, such as a crack and a deficit, occur to the pewter part which is joining and fixing 
electronic parts, or its near, consequently discovers effectiveness, like electric dependability becomes 
remarkably high. 
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TECHNICAL FIELD 



[Field of the Invention] this invention -- a metal plate top -- an insulating layer ~ a laminating - 
carrying out - this insulating-layer top -- a conductor - it is related with the module using the high heat 
dissipation nature insulating substrate and this which are excellent in a heat dissipation property and 
pewter-proof crack nature especially about the metal base substrate which comes to prepare a circuit. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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precisely. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] the conductor which installs conventionally the insulating layer which 
consists of ceramics etc. on metal plates, such as aluminum, as the circuit board which mounts various 
electronic parts, and consists of conductive foil, such as copper foil, on this insulating layer -- the metal 
base substrate which comes to prepare a circuit is used. 

[0003] In the circuit board, such a metal base substrate is used because to radiate suitably a lot of heat 
generated from such high febrility electronic parts since many of electronic parts are high febrility is 
needed. 

[0004] Moreover, if it is in the module in the electronic equipment for mount etc., it is necessary to 
consider as the hollow package structure which does not have resin mold for its miniaturization and 
space-saving-izing but, the electronic equipment concerned is installed in an engine room in many cases, 
and with such hollow package structure, since the circuit board will be exposed to the bottom of the 
severe condition of a direct temperature change, the circuit board which is excellent in a heat dissipation 
property is needed. 

[0005] For this reason, recently, in order to raise further the heat dissipation property of said metal base 
substrate The high heat dissipation nature insulating layer which made the binder which consists of a 
resin constituent high-fill up with the inorganic filler (inorganic bulking agent) which has high 
temperature conductivity as an insulating layer installed on a metal plate is developed. Since it excels 
also in workability compared with the insulating layer using the conventional ceramics, the metal base 
substrate of the configuration using current and such a high heat dissipation nature insulating layer is in 
use. 

[0006] in addition, the conductor usually prepared in the metal base substrate concerned through the 
pewter if it was in such a metal base substrate when various electronic parts were mounted ~ a circuit 
and various electronic parts are joined and fixed. 

[0007] However, when the repeat of an intense temperature change is received in an actual operating 
environment since the difference of this coefficient of thermal expansion becomes remarkably large if 
the difference of the coefficient of thermal expansion of the metal plate and electronic parts in a metal 
base substrate is large, and it is when a ceramic chip is used especially as electronic parts, cracks, such 
as a crack and a deficit, may occur in the pewter part which joins electronic parts and is fixed, or its 
near. 

[0008] Consequently, the conduction path of heat is intercepted, it becomes inadequate radiating heat 
from electronic parts, the temperature rise and heat deterioration of electronic parts are caused, and the 
problem of the property fall of electronic parts, such as a halt of a function and a fall of electric 
dependability, arises. 

[0009] in order to solve this problem -- invention given in JP,2000-151048,A - a metal plate top -- an 
insulating layer - minding - conductive foil -- laying - etching - a conductor - the metal base circuit 
board which is a metal base substrate which comes to form a circuit, and provided the technical means 
with which the product of the Young's modulus in 300K of said insulating layer and coefficient of 
thermal expansion is characterized by or more 2x102 being 2x106 or less Pa/K is indicated. 
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[0010] That is, invention given in JP,2000-151048,A is completed based on the knowledge that the 
metal base circuit board which is excellent in pewter-proof crack nature can be obtained, by attaining 
low-fever expansion coefficient-ization with low Young's modulus-ization of an insulating layer, and 
using the resin constituent which controlled the product of Young's modulus and coefficient of thermal 
expansion especially as a unit insulating layer. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi n g 11 Draw ing 1 is the type section Fig. showing the chip resistor mounting substrate formed 
using the insulating substrate of each example or the example of a comparison. 
[Description of Notations] 

1 Chip Resistor Mounting Substrate 

2 Insulating Substrate 

3 Soldered Joint Section 

4 Chip Resistor 

5 Aluminum Plate 

6 Insulating Layer 

7 Metallic Foil (Conductor Circuit) 
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DRAWINGS 
[Drawing 1J 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/2/2007 



mnxmrn up) 



(12) & 



(a) m)mwma& 

#i£2003-229508 
(P2003 - 229508A) 

(43)&WB ¥Jffcl5^8m5B(2003.8.15) 



(51) IntCl. 7 
H0 1L 53/12 
H0 5K 1/05 



F I 

H0 5K 1/05 
H0 1L 23/12 



f-TC-h*(##) 
A 5 E 3 1. ii 
S 



*£M* ikftB©3&4 OL (£6 H) 



(21)tttH#f» 


«K2005!- 13953( P2002- 13953) 


(7DUHA 


000190611 










(22)a«HB 


¥£14^ 1^238(2002. 1.23) 




■#MSMWt»wr**in« i m 1 






(72)«9I# 


** * 


C31)ffft*£*#* 


-362869 (P2001 -362869) 




ww«wft w*m ii« i m 1 


(32)«ftB 


¥&13*plUi28B (2001. 11.28) 




B*-»n-«c^^tfcrt 


(33)**tt£*H 


B* (JP) 


(72)»l»t 










a#«MR#»Aw»r^*iio# i ##i i 














(74)ft3BA 


100084630 
















mm\z®< 



(54) [aw©***] jW«Wt«HI*»tfJ:ntJlv>fc*J'a--* 



(57) imm 

Ts mifl&MMIii. 3. 0W/mKW±^fE^2r* 

r iiMBRttiaw'r* o , tfrhm&mmco 398 
kk*j{«9I5R 0 mmmtf 1 0 0 0 m p a jaT?* 




!(2) 003-229508 (P2003-229508A) 



mtMli. 3. 0 W/m K&,±<7)%fiM&tti-& 
^ftttSe^lT'^O, LA i i«rlS^1^3 9 8Kt=fctt 
1. 9 15S "5 JWBItt** 1 1 o 0 0 M P a S Z b £ 

[000 1] 

rots. 

[0002] 

blXl*. T)lS-^j±t{;Z<F>£W,W±l,z*v*v?X 
[0003] 0»a6RK*J^T, i^J: 

^hzwmzimMmthzt&'mbZixifrh 

•eft*. 

[ o o o 4 ] migfflcom^js^cfcftst^i-^ 
^cj>oT(±, *co>mit • *x^-^ft<ofc»{c. ft 

fiK mUX¥MUixyi?y>b-J*to£3m%1i&zb 

t^<. zcr>i.o^^-<-y^- ; jmmx'it. mumm. 

So 

[0005] *j5ti±. tJEAH^-^siK 

S*fci*«k LT. S^5*tt£#tS*a»7 4 5- (IE 
•fr^i«Stl?ftttiffi««* 5 ^$ixTfcO. flaw)*? 5 -y 

[ 0 0 0 6 ] =5rfc. £<oJ: 3*£SK-xaHK*:*JV> 



[0007] Lfrl/Sr**^ £*^-*»Efc*ift*& 

<?>&mz%&*>&mw im^ti z t *** 
s. 

[0 0 08] !R«oe»li»!W«BfSfL, *f 

^&mm.Tb\^tzffimifi>£fhcox'hz>. 
[00093 znmmzM&t&tzub. ttH¥2 o o o 

- 1 5 1 0 4 8*te£«tf>WDIfc:li. AWBLtfclfilHi 

o o^zant^yy^bmrnm^W)^ x i o*ia 

±2xiO«Pa/KiaTT*6ii:t«lfc-*-6t«S 
[00 1 0] IP*>, «fBH t 2 0 0 0-l 5 1 04 8*(Z 

fcfciasu mz. ^ymbmmmnm^yyv 
-fiimmmm^mmmb ixm^izttzt 
m^yy? ? >v ? wzmi&&w,<- xn^mm 

&lZbtfX'%&b^o ftmzm-lt^&SLZtltz i COT' 

» 

[00 11] 

8 0 «*%Ja_bS* t =5rS J»^6*« ^ fT'*> 

6. 

[0012] ^fc. ££k*jv^t. mdtm\cr>m«<r) 

OMtfttbiZ*)* -UK. ico^*» (**%) 

^t*oT{i8 o*a%iy±c7)iEffi^^jco^«*t l 

j»giW3. OW/mKJiLhOiSJS^ftttSr 
[0013] ^LT, ^COJ: 

ttzmmz&^xii, mwtmico^mzx'omm 



1(3) 003-229508 (P2003-229 50 8A) 



&>%<1-lZb WX't %^b \,^tzimtf%±th . 
[0014] ZCDtzHb. ffis&¥ffl¥2 00 1-1 5 10 

4 s^m. [0016] tea. m^mm^mmiz 
^xmmmiM*5 o~8 o u^toiE 

3. OW/mKtU«)««JRttSillS't*fcftfc:, iS« 

3fi*<9»£ a y b u-]Vth Z b ttchWCh 

6. 

[0015]ft-?T. #ffl¥200 1-1 5 1 048^ 

j m{zim<mmzi5^x . mb&¥&3. ow/mK 

mi* tt^t^i tzwz±.<o®mtf>k i&cox-hi. 
[ooi6] *fflffii.z<?)i o %vmm.m* met 
mmi. iat^nojgL-c* 

[0017] £<oi o$r«ft*irc^$iifc**«P!fc: 

|*Jf#3. 0W/mKtLhcO»fE»*Sr*-fi»Sft^tt 

38*tf)*£'h3 < - k &v ^ b fc«* . 
J: 0 1 3 9 8 KT*>*1M^I319J6»5W*** 1 0 0 

saastsr <om bcowzm^^s&ztitz mx-h 
i o o 1 8 ] £mtii±iztmm£mM 

U R«»l±t»«5|lI»*»ttT*4AII^--^fflR 
(CJSV^T, UBIftlWUi, 3. OW/mKUUK^fe^K 

3 9 8 KfcfcltSgiaOJKKSItt** 1 ! 0 0 OMP aJil 
TWIZkti*). *HaRtt*fiM*Lfc««T. tt^ 
V*"? 7 7 ?tt£H#f & i fc iW* l>ffiftT#ffl=S:ili 
ftJRffiieiHfilRtJMW-* - k * Btfttl . 
[00 19] 

[MfcJIRfctifcft^R]. fSBUfcApC. **B 
i±, 3. OW/mKJ^^R€^*^*ffl«Rtt<0 
^IfrfflV^Sii^f^^T'&O, X. zcotm 
MbLX. 3 98Kt*Jlf*?li»"9IG«Wt***10 0 
OMP a OTT* *HIMI*1M*fflV*4 £ f* L < 

>syy? 5 -y ^aW/hS < tth z b iM.^ta L^fiS; 

JUT. *WfltBW(c»W4. 
[0020] *^HBcOiSSd»tt^««^*3V^-C, 

&o&frt>fmim®&mzi<. mmz\t. mi 

tfx^df MML C T B NfgttXtf* ^fflfll , 4 5 Kg 



ttxiI^^ffllB. NBR^Alift, ^yn-yfflllX 
\&ls?y®W$frt>mfixf^-%< b 4> 1 SJiLhcO^ 

[ o o 2 1 ] ifi^cowiitre^sn-cieiMi^fe 

tt< b t> i waji^jraHRLTfflv^ i k **> 
X'h*). x. -eo»tt(±5t*tt^ffi*^«* (fttt) <o 

[ 0 0 2 2 ] frfc. Biiie^iSt LTtt, #fc»§ix& 

if, B. Al, Be. V, Fe, Y, Co, Cu, N 
Si, Sn.Ti^Cr.Ce.Zr, Ca.Ta 

%v : ubm^MiitLtz£mzmfi z t 

A±x'Z&%bcr>m&frt>mz]&ti<. t^mco 
mmxh &mt*^mnimmtfi&^j&z}5^x . » 

[ 0 0 2 3 3 LT . 4^<0flfflBJMBfiHaHKtei3»t 
SttlMNi. 3. 0W/mKJiLhcO^g#*i:^l>i 

SWt f&]± S tfT 4 «, COT'* h . 
I 0 0 2 4 ] iiT. ttaW^M^I** 3 . OW/ra 

^«^#:C0 8 0 mm%\:)±\Z-th Zbtfftt H\ 
[0025] ZCTM&b IXli. *l«**ffltfO^«»?r 
te^«^#:c08 0**%*)1lt-tl.t. *fs*tt<7)fiV^ 

m^mm^m^tz^za^x . ammcom&mmt: 

3. 0W/mKJiU:i:-t-l»;k* i Sftk : 5:l>*^*4 
feftSF*t<=5rv^/i>T*J)l>. 
[0026] ifc, ;^*6MlcoJ¥$i:L.T(i. fifao 

T. 1 0^m~5 0 0Atm*^tL<. Mt, 
*-;PjaniHHHRi:l,TJflv^«^t:*-j-CU» SOW) 
ffiffl±cO«l*TT'COS!iSc«Ctt^#«LT 1 0^m~2 5 
OjumtfiOifiU^ 

[0027] fit, H?IBffiBM^frfa*«5t 

S-3. OW/mKJ^Lhk L*»t>friEffil»*«3 9 8 
KttJft&flSROJeKSMt** 1 0 0 OMP aOTi-T 

««SRfiaW*i»&t&#Sk LTt±. &m 

mxmmMimmtim^xM$L-tz>zbtfxz. - 



!(4) 003-229508 (P200 3-229 50 8A) 



[0028] *»«ic*j^r , Dsewtwi. ikeimi 

fflj&f&TC 2 . 0 m mJf X <t> 5 0mm(0»ii ( -y 

TCA 200LT-A) SrfflVvefflgLfcfcTib 
0, X, 3 9 8KCfc(t&3l^9fl5^3*tt*ti, IllWtt 
9ttH£8 ( n-m^XSiaSS D M S 6 1 0 0 ) 

*fflv\ mmiwmm. 1 o h z . 1 

^•o^ff Tt-ai^ Lfc«?a & . 

coo29] *%^m»iM£ifiK»Kii. mmmm 

tt, M. 7*5-*A, -v^. ft, A. M. t* 

[0030] *»Hfc:*iVvC , Bffia^E^Jf? i: LT 
mm^tll tWTttJfirV^, i7f>7'KA7 

*$U66uW* < =5: Tft^mStfttttffcfcfiSri 

[ o o 3 1 ] x, ^mcr>^m»mmmm.^m^^ 

/PS^A, ft, IHfeJ^ftfceO^afcJBV^fc** 

[0032] *»^t*jv>T . mammmmz 1 1 

»*#JtLT, 0. 5mm~5. OmmSS^tt 
[ 0 0 3 3 ] fcfc. *IHB««»[««IMiaHRt3tJ^ 

4. 

[0034] *t. *»«fc*»vvc , fria^Kmco 



[0035] *»HBfcffi6 J E>'*A-;Wi, 1fiE*3Klfc> 

[0036] 
[00373 Wttdl 

jpS7 0Atm<OH»St, «MWmtLT<^«Rtt<0T^5 
^£ 9 0*a%*Tf 4 N B R£1rx,-|Wf S/ttMtfc 8 0 

Lfc. dcDjt^iii&gl 8 0*C, S*l$ffl2l$l3L S* 
E^J5. QMPa^&ttTfffcflfc. 

[0038] at. jffjgwawcEiii (f7»t 7 

[0039] !R**> J: 5 fcfl^LfcailBftttttfiaaR** 

iO, ie»WlwlMMi*ftfc. 

[0040] i<0ldtWlt*Sft6«eiMifcfeV^T. 
<9jR<5*Wi3. 9W/mKT*0,X, 398Ktfc 
«■ 4 g ISK 0 JffiWMt*tt 3 5 OMP aTa^fc. 

[0 04 1 ] £ffcff|2 

tttttm*: LT^#7/l^^£8 6S4%##-tM 

[ o o 4 2 ] x, njt^j 1 1 mmz ixmmm 2 <vm 

mtntz. ;<^K*W2{c*jft4ttlMit«v^. *<o 

|SftfE#*(±3. 2W/'mKT'a , 5, X, 398K£fclt 
4 ? I5S 0 1?)«PMi$li 6 5 5 M P a T* o fc . 

[0043] imm 

[ 0 0 4 4 } X, Utt^J 1 k H«C LT U3R0l<OlMMI 

znifflMizmtmmzm^x . *m& 

mW*3. 5W/mKT'aO, X, 3 9 8K(Ct)(ti9l 
aOJff^tt^M^OOOMPa-caofc. 
[0045]^. 3 9 8Kt=*Jtt4gi38'5»19Wt* 
tt. iSWfif3¥tt»^S (-fe-f 3-«^3attt« dms 
6100) ^fflv^, asJSi^i ohz, #iS3t«rc 

[ 0 0 4 6 ] x, mwB&ni. mmmmx® 

2. OmmJf X^5 0mmOffiSl(7'n'y^) £ff$g 
L, SWS^^iiSgS (*n^ h U 7 TCA 



!(5) 003-229508 ( P 2 0 0 3 - 2 2 9 5 0 8 A ) 



2 00LT-A) Zm^ZMfeLtzmX'2>&. 
[ 0 0 4 7 ] 8Cfc . HJSflJ 1 2 OffittffMStt 

•y F fcKttfc^EMWUifc: , f - -/TIM X 5 . 0 mm 
X2. 5mm, 3. 2mmX2. 5mm, 2. lmmx 
2. 5mm<0f-«y7Hffitt't*L'Wll0ffl^oPb-S 

[ 0 0 4 8 ] OT, HUE*?- -y TUffiiaaaHRWflKftt 
II 1 KfcP L < . 0 1 lifflE«S8fcW 

1 ■ 2XISil^<0«»a«*fflv^T»iaSWi:f--y7' 



*6tMES*TWI, #»S*ifcA»S (SfflilK) 

H^^lhcoxhl. lot- .r<7)*&£\ l«IB^-'yr 

[0049] HE** 'y 7°ffifiillgS«$: 1 1M 
4 0°CX 3 0#-+ 1 2 5°CX 3 0 #<7)^ffl£ftTT'J9r 

1 ICS*. 

[0050] 
[*1] 



■ 


3 9 

gi» 

(MP a) 


(W/mK) 


fc-h*/ a 


100 


MO**** 


r.TTTB 


3 5 0 
6 5 5 


3. 9 
3. 2 








7 00 0 


3. 5 







[00 5 1] ^*Jftat4C, 3WW1 • 2*>B*Jfett 
««*^^ll«Mfl«)IBIM6<Rt:*J*ti 3 0 0 Kfcfctt 
fi^y^fcJMWKHfckwWi, Wt«HTIi2. 4 
X 1 0 6 Pa/KT'*0, 3WW2TI42. 8X1 0 5 P 
a/KtftO, Jfc«WTIi2. 3xl0 5 Pa/K-C'l) 
1 d^i;0»e»** J 3. 0W/mKJ3LJtcoie*Mi 

£2x 1 0 2 J^JLh2x l 0 6 Pa/KaT(:nyhn-^ 
[0052] 

ML. W^±fc»*lll»*RWT$:4£ll*-* 

awfciJ^r, MiBKSftiti, 3. ow/mKOh^i 

1<03 9 8Kfci3lt&9l»9JGflgWt*a , l 0 0 OMP 
MfTX'\>)^y-?? ? ••/ 7tt*^LItv«SIBtt<>5* 
ftOT&ft. 

[ o 0 5 3 ] IP*>, 6tfltKJ:£lfelM£MU 

m§mm®tf3. ow/mK]a±<^R^»**i"** 
awfettiMMrc* o . l so* t> firKfg&Jf?) 3 9 8Ktcfc 

tt49l5R*}JWB»tt**10 00MPaJaTfr*i4: 
tiOs MMftttfcfltfcL**^ ^y^77?^ 



6. 

[ o o 5 4 ] X. *fl:«SSMIWii(:J3H 

TI4. AH^-xaHECtJV^T. »HW#3. OW/m 

tf-c # ft & t ft »t* ft . 

[ 0 0 5 5 ] Hie. ttW^ti^a-Ml. fflBtttm 

mtttcm mizzvxh. m w B £#& ■ @?t l 
t^*A^fim«a»wuH , *aww 5 » ? 
a>m-r ft i t sr^ih-^ft - 1 s ft<o-e* 0 . 

tftW&ft, 

[01 ] H Hi. #|«tt^tff^<OieiMHK*ffl^ 
TJBWLfcf - •y7«fiil^»KS:S-rmitaiTffiiaT'J) 
ft. 

[flrt^iiBJ] 

1 fvTCHim 

2 ^aa« 

3 vNy^g^SS 

4 *»/7m. 

5 T;PS« 

6 ffi^* 

7 &m?§ (**n]K) 



!(6) 003-229508 (P2003-229508A) 



[HI] 




F?-A(##) 5E315 AA03 BB02 BB03 BB04 BB15 
BB16 BB18 CC01 GG01 GG07 
GG16 



